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IMAGE RECORDING AND REPRODUCING APPARATUS 

[0001] 

BACKGROUND OF THE INVENTION 
The present invention relates to an image recording and 
5 reproducing apparatus for recording and reproducing a multiple 
picture signal obtained by multiplexing picture signals from 
a plurality of cameras via a frame switcher, and in particular 
to an image recording and reproducing apparatus that fast-forward 
reproduces a prerecorded image. 
O 10 [0002] 

Fig . 6 shows a general configuration of an image recording 
?q and reproducing system for multiplexing shot images from a 

in 

£3. plurality of cameras A, B, C via a frame switcher 2 and recording 

p and reproducing the multiple image. Picture signals 11, 12, 

fy 15 13 on Channel A, Channel B, and Channel C shot via a plurality 

Cm 

O of cameras A, B, C are switched on a time-division basis per 

frame by the frame switcher 2, and transmitted to an image 
recording and reproducing apparatus 1 as a multiplex signal 14, 
then recorded on a recording medium (not shown) such as a magnetic 
20 tape. A reproducing signal 15 of the image recorded on a 
recording medium is transmitted to the frame switcher 2 . Frames 
on a channel selected by the frame switcher 2 are transmitted 
to a monitor 3 as a display signal 16, and displayed on the monitor 
3. 

25 [0003] 



Figs. 7A to 7E shows an example of a picture signal at 
each section of the image recording and reproducing system in 
Fig. 6. Fig. 7A shows picture signals on Channel A, Channel 
B, and Channel C shot by Cameras A, B, and C. A new frame image 
is input to the frame switcher 2 every 1/60 second. Fig. 7B 
is the recording state of a recording medium in the real-time 
mode. Time-division switching is made by the frame switcher 
2 and frames on Channel A, Channel B and Channel C are recorded 
every 1/60 second. While Fig. 7B shows switching in equal 
intervals, recording f requencymay be individually set per camera 
depending on the location of each camera. Fig. 7C is an example 
of a reconstructed image displayed on a monitor while the frame 
switcher 2 selects channel A. In reproducing, reconstructed 
images are input to the frame switcher in the order of Al, B2, 
C3, A4, B5, C6 and so on, as shown in Fig. 7B, only the image 
on Channel Ais displayed since the frame switcher selects Channel 
A. 

[0004] 

Fig. 7D is the recording state of a recording medium in 
the triple-speed recording mode. Fig. 7E is an example of a 
reconstructed image displayed on the monitor. In this case, 
each frame is recorded every 3/60 minute so that recording is 
made on the recording medium in the order of Al, B4, C7, A10, 
B13, C17 and so on. Images to be reconstructed and displayed 
are in the order of Al, A10, A19 and so on in case the frame 



switcher selects Channel A. 
[0005] 

In such an image recording and reproducing system, number 
of frames to be skipped was set previously and frame images were 
read in a curtailed fashion and transmitted to the frame switcher 
in order to display images on a selected channel on the monitor. 
This sequence is shown in Figs. 8A. Assuming that the number 
of frames to be skipped is 4, picture signals reconstructed in 
the order of Al, C6, Bll and so on are transmitted to the frame 
switcher 2, as shown in Fig. 8A. As in Fig. 7, assuming that 
the frame switcher selects Channel A, the monitor displays the 
image Al continuously as shown in Fig. 8B. This renders the 
displayed image changeless, thus preventing recognition of a 
fast-forwarding . 
[0006] 

SUMMARY OF THE INVENTION 
The invention aims at high-accuracy fast-forwarding of 
an image from a specific camera to retrieve a target image with 
ease, in image recording and reproducing apparatus for recording 
and reproducing a multiple picture signal obtained by 
multiplexing picture signals from a plurality of cameras via 
a frame switcher. 
[0007] 

According to the present invention, an image recording 
and reproducing apparatus for recording and reproducing a 



multiple picture signal obtainedby multiplexing picture signals 
from a plurality of cameras via a frame switcher, has a skip 
reproducing function for alternating skipping of n frames and 
continuous reproducing of m frames (n being a positive integer, 
and m being a positive integer related to a frame switching 
pattern) . Thus, it is possible to make setting in order to ensure 
that the frames on the channel to be displayed are present in 
the continuous frames to be reproduced after skipping of 
predetermined number of frames. This enables high-accuracy 
fast-forwarding reproduction. 
[0008] 

The image recording and reproducing apparatus has a feature 
for reproducing at least m frames continuously at the beginning 
and end of a reproduction image. Thus it is possible to display 
a start image and a final image on a channel to be displayed 
also in fast-forwarding reproduction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs . 1A and IB outline a reproduction feature of an image 
recording and reproducing apparatus according to the invention; 

Figs. 2A and 2B show first embodiment of the invention; 

Figs. 3A and 3B show second embodiment of the invention; 

Figs. 4A and 4B illustrate an adjustment processing at 
start of skip reproduction in the first embodiment; 

Figs. 5A and 5B illustrate an adjustment processing at 
start of skip reproduction in the second embodiment; 



Fig. 6 shows a general configuration of an image recording 
and reproducing system; 

Figs. 7A to 7E show an example of a picture signal at each 
section of the image recording and reproducing system in Fig. 
6 ; and 

Figs. 8A and 8B illustrate a prior art fast-forwarding 
feature . 
[0009] 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of the invention will be described referring 
to Figs. 1 through 5. 
[0010] 

Fig. 1 outlines the reproducing feature of an image 
recording and reproducing apparatus according to the invention. 
Fig. 1A shows the state of the recording frames on a recording 
medium in the real-time mode, same as Fig. 7B. An image recording 
and reproducing apparatus according to the invention has a skip 
reproducing feature for alternating skipping of n frames and 
continuous reproducing of m frames (n being a positive integer, 
and m being a positive integer related to a frame switching 
pattern) . While n=4 and m=3 in the figure, these values may 
be selected as required depending on the number of cameras and 
the recording pattern. Especially, m should be a value so that 
images on all the channels are included in m continuous frames. 
In case continuous frame images on a specific channel are recorded 



on the recording medium, skip reproducing is allowed by setting 
m=1 • It is possible to change the number of frames n to be skipped 
during fast-forwarding. The number of frames n may be changed 
in succession and may be changed to an arbitrary number of frames . 
Especially, in case the number of frames is decreased, setting 
that the number of frames (n-d) may be specified (2^d<n, d is 
a positive integer) allows quicker retrieval of an image. 
[0011] 

Via such a setting, as shown in Fig. 1A, four frames are 
skipped after reproducing Frame Al, followed by continuous 
reproducing Frames C6, A7, B8. Thus, the images displayed on 
the monitor will be Al, A7, A13, allowing switching of displayed 
images, unlike in Figs. 8A and 8B. 
[0012] 

Skipping of n frames and continuous reproducing of m frames 
are implemented by performing skipping for recognizing frames 
alone without reading the contents of the picture signals 
recorded on a recording medium, and reproduction processing for 
reading and outputting the contents of frames, via a controller 
(not shown) in the image recording and reproducing apparatus. 
[0013] 

Figs . 2Aand2B show the first example of the implementation 
method. Figs. 3A and 3B show the second example of the 
implementation method. In the example of Figs. 2A and 2B, 
skipping of n frames and continuous reproducing of m frames are 



alternated. In the example of Figs . 3Aand3B, skipping of (n+m) 
frames is followedby reversed skipping of m frames then reproduce 
of m frames. 
[0014] 

5 Image recording and reproducing apparatus according to 

the invention is capable of displaying the starting frame and 
the final frame of a channel to be displayed in fast-forwarding 
of a recorded image. To ensure that the starting frame is 
displayed, reproducing of m frames is performed after 
(3 10 fast-forwarding is started. Then, as mentioned earlier, 
)B skipping of n frames or (n+m) frames is performed . Endprocessing 

^ to ensure that the final frame is displayed differs between the 

in 

q- first example in Figs. 2A and 2B and the second example in Figs. 

*U 3A and 3B. 

m 15 [0015] 

Cr 

C3 In order to perform end processing in the first example 

shown in Figs . 2A and 2B, it is necessary to recognize the number 
of remaining frames assumed once reproduction is made. 
Recognition of the remaining frames is implemented by arranging 
20 that the total number of recording frames, number of skipped 
frames and number of reproduced frames are recognized. 
Recognition of the total number of recording frames is 
implemented via such a method as recording the corresponding 
data in a specific area on the recording medium. Recognition 
25 of the number of skipped frames and the number of reproduced 



frames is easily implemented by using a counter. To append an 
inherent number to each frame, count processing halfway is 
unnecessary. 
[0016] 

The end processing is made in case the number of remaining 
frames is equal to or less than (n+m) when reproduction is made. 
In Fig. 2A, the number of remaining frames p satisfies m^p 
^ (n+m) at time point tl. In this case, skipping is made on 
(p-m) frames and reproduction is made on the remaining m frames . 
In Fig. 2B, the number of remaining frames p satisfies p<m at 
time point t2. In this case, reproduction is made on all the 
remaining frames. 
[0017] 

In the second example shown in Figs. 3A and 3B, it is not 
necessary to recognize the number of the remaining frames. End 
processing is started when the end of image is detected during 
skipping. In Fig. 3A, the number of skip frames p assumed when 
the end of image is detected satisfies m^p. In this case, 
detection of the end of image is followed by reversed skipping 
of m frames, then reproduce of m frames. In Fig. 3B, the number 
of skip framesp assumed when the endof image is detected satisfies 
p<m. In this case, reversed skipping of p frames is made then 
reproduction of p frames. Thus, in the example in Figs. 3A and 
3B, in case the end of image is reached during skipping, 
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reproduction of a maximum of m frames is performed within the 
number of skipped frames in the immediately precedingprocessing . 
[0018] 

Thus, at least m frames are reproduced at the end of a 
5 recorded image in both examples in Figs* 2A and 2B and Figs. 
3A and 3B. As a result, it is possible to ensure that the final 
frame on a target channel is displayed. 
[0019] 

While it is ensured that the final frame of a target channel 
□ 10 is displayed by performing an end-of-image processing, it is 
jfi possible to make adjustments at the start of fast-forwarding. 

3 [0020] 

Figs. 4A and 4B show an adjustment processing at start 
of reproduction as applied to the first example in Figs. 2A and 
2B. This example performs reproduction of m frames at the start 

m 

O of reproduction. At time point t3 after reproduction of m frames, 

the remainder q of division of the number of remaining frames 
by (n+m) is obtained. In Figs. 4A and 4B, the quotient is 
represented as N. As shown in Fig. 4A, in case m^q, skipping 
is made on (q-m) frames, followed by reproduction of m frames. 
Then, skipping of n frames and continuous reproduction of m frames 
are alternated. In Fig. 4B, the remainder q obtained at time 
point t4 satisfies q<m. In this case, reproduction of q frames 
is performed, then skipping of n frames and continuous 
reproduction of m frames are alternated as in Fig. 4A. 



in 
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[0021] 

Figs. 5A and 5B show an adjustment processing at start 
of reproduction as applied to the second example in Figs. 3A 
and 3B. It is necessary to recognize the number of remaining 
frames. Recognition of remaining frames is easily implemented 
by acquiring the total number of frames at start of reproduction 
and decrementing (counting down) the value by the number of 
reproduced frames or skipped frames . The adjustment processing 
detects whether the remaining number of frames is a multiple 
of (n+m) in the first skipping. Figs. 5A and 5B show that the 
number of remaining frames is (n+m) • N (Nbeing apositive integer ) 
at time points t5, t6 where skipping of q frames are performed. 
In case m^q at time point t5 as in Fig. 5A, reversed skipping 
of m frames is performed, followed by reproducing of m frames. 
After that, skipping of (n+m) frames, reversed skipping of m 
frames, and reproduction of m frames are repeated in this order. 
In case q<m at time point t6 as in Fig. 5B, reversed skipping 
of q frames is performed, followed by reproduction of q frames. 
[0022] 

Via such an adjustment processing, end of image is reached 
after reproduction of m frames in both the example in Figs. 4A 
and 4B and the example in Figs. 5A and 5B. This ensures that 
the final frame of the target channel is displayed. 
[0023] 



10 




In case the number of frames n to be skipped is changed 
during retrieval of a target image via fast-forwarding, the 
number of frames to be skipped is changed starting with skipping 
of the first n frames or (n+m) frames after the change. In case 
5 the adjustment processing as shown in Fig. 4andFig. 5, adjustment 
processing is made again at the start of skipping after the change . 
[0024] 

Image recording and reproducing apparatus according to 
the invention may further comprise a feature for suspending 

10 reproduction in the middle of skip reproduction. In this case, 
reproduction is suspended after m frames are reproduced. Such 
a processing brings the reproduced frame at a time point closest 
to the suspension time point on the monitor 3 in the event of 
suspension of reproduction. This is effective for retrieving 

15 a target image. 
[0025] 

As understood from the foregoing description, according 
to the invention, it is possible to provide image recording and 
reproducing apparatus for recording and reproducing a multiple 
20 picture signal obtained by multiplexing picture signals from 
a plurality of cameras via a frame switcher, the image recording 
and reproducing apparatus performing high-accuracy 
fast-forwarding of a prerecorded image from a specific camera 
and allowing easy retrieval of a target image. 
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